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Non-technical Summary
This paper analyses the short-and long-term linkages between 14 international real estate stock markets. While research in many previous studies mainly focused on the U.S. real estate market, this analysis is broadening the horizon to a more global perspective accounting for the growing attractiveness of real estate by investors. Using data from January 1990 to December 2008, the analysis incorporates the period of the financial market crisis starting in 2007 and does not only focus on a period of a fast growing and upward moving real estate (stock) market as many studies before.
The empirical results indicate several long-term relationships between the national real estate stock markets, between and within continents. The analysis of short-term dynamics shows that within each region, there are one or two key markets influencing neighbouring markets.
These key markets are Australia in the Asia-Pacific region, the U.S. in the Anglo-Saxon area, and France and the Netherlands in the EMU. Thus, focusing on these central markets is sufficient from an investor's point of view and reduces investor's efforts in analysing the international real estate markets. The finding of stable long-term relationships across real estate markets challenges the implications given by low correlation among national securitized real estate stock markets. The weak long-term linkages between national real estate markets across continents suggest that long-term oriented investors benefit from broadening their investment horizon from domestic markets while long-term benefits from diversification across markets within a continent are limited. Furthermore, the results put further question on the validity of the efficient market hypothesis for securitized real estate markets. 
Das Wichtigste in Kürze

Introduction
Over the last two decades, real estate attracted more and more investors worldwide and became a fast growing asset class, securitized real estate in particular. This trend was accompanied by the introduction of REIT legislation in several countries worldwide like in Belgium (1995) , France (2003) , Germany (2007) , Hong Kong (2003) , Italy (2007) , Japan (2000) , Singapore (1999) , and the U.K. (2007) . 1 Other countries like the U.S. and Australia have had this type of legislation or an equivalent one for a long time and represent the leading securitized real estate markets according to their market capitalization related to their GDP.
While the stock and bond markets became more and more integrated in the last decades, benefits from diversification across international stock and bond markets decreased, both in the long-and in the short-term. These stronger linkages between international stock markets prompted investors to search for different opportunities to diversify their portfolio. Beside investments in raw materials like oil, precious and industrial metals, real estate investments show low correlation with stocks and bonds and therefore, have appropriate characteristics contributing to portfolio optimization. A summary of former research on the benefits from investing in real estate is presented by Sirmans and Worzala (2003) and Worzala and Sirmans (2003) . Further analyses were conducted by Steinert and Crowe (2001) , Conover et al. (2002) , Bond et al. (2003) , Brounen and Eichholtz (2003) , Lee (2005) , Lee and Stevenson (2005) , Waggle and Agrrawal (2006) , Cheng and Roulac (2007) , Idzorek et al. (2007) , Jin et al. (2007) , Fugazza et al. (2008) , Yat-Hung et al. (2008) , and Sebastian and Sturm (2009) . But the vast majority of research on mixed-asset-portfolio analysis is concentrated more on the characteristics of real estate as an asset class and less on the linkages between national real estate markets and the optimal composition of a real estate portfolio.
In the relevant literature, it is well documented that asset allocation is home biased by investors and therefore available diversification benefits are eliminated. This argument is even more relevant for real estate investments since property companies operate mainly in their domestic markets. Therefore, these companies are exposed to domestic economic and political shocks and thus, their business is more influenced by local shocks than the business of internationally operating companies in other sectors like e.g. automobile or pharmaceuticals.
On the other hand, these considerations raise the question on how investors in domestic real estate can benefit from broadening their investment horizon to neighbouring markets and In the relevant literature, the main examinations of benefits from diversification and portfolio optimization are based on correlation analysis. However, this concept is associated with some crucial points resulting in strong limitations on its meaning. First, from a technical point of view, the returns have to be normally distributed when applying correlation analysis and portfolio optimization based on the mean-variance-approach by Markowitz (1952) . But as shown by Brounen et al. (2008) , Sim (2006), and Liow (2007) , this assumption does not hold for real estate returns. Thus, the concept of portfolio optimization based on the first two moments of a return distribution is not sufficient and investors' preferences towards skewness and kurtosis have to be taken into consideration or a different concept must be applied. Second, correlation coefficients capture only the short-term dependence between asset returns, even though investors are usually interested in long-term interrelation and linkages between prices, where cointegration analysis focuses on. Third, correlation analysis is combined with a loss of valuable information contained in time series, since correlation coefficients have to be based on stationary variables and price indices are not stationary commonly. Hence, first differences or logarithmic returns respectively, have to be used together with information on the level of the price series as this is valuable information for the long-term oriented investors. Thus, it is more appropriate to investigate the cointegration of prices rather than the correlation of returns with regards to the long-term oriented investor.
Due to these shortcomings of correlation analysis, the paper concentrates on long-term benefits from diversification across international real estate markets by applying cointegration methodology as suggested by Engle and Granger (1987) . The remainder of the paper is laid out as follows. Section 2 briefly discusses the methodology of testing long-and short-term real estate market interdependence. After discussing the data, the empirical findings are presented in section 4, while section 5 summarizes the central results and draws some concluding remarks.
Econometric Methodology
The two-stage cointegration methodology presented by Engle and Granger (1987) is employed, instead of the multivariate cointegration test developed by Johansen (1988) . The analysis of each individual long-term relationship between two markets enables us to draw some conclusions on building up real estate portfolios and keeps the analogy with the concept of bivariate correlation coefficients.
Augmented Dickey-Fuller Tests
In the first step, before applying cointegration analysis, the order of integration of each time series Y is tested or in other words, it is necessary to test whether each time series requires the same degree of differencing to achieve stationarity. In this paper the order of integration of a time series is determined by applying different approaches of the Augmented Dickey-Fuller ttests (ADF). 2 The ADF-values are calculated by estimating regression equations for a random walk, a random walk with drift, and a random walk with drift and trend, respectively:
where µ and λ are coefficients of the constant, and the time trend respectively, β i are coefficients of the ith order lagged differenced series (∆ Y t-i ) and the error term ε t ~ 
Engle-Granger-Test for Cointegration
While the concept of correlation refers to the co-movement in asset returns, cointegration is related to asset prices and their linkages. Two time series are said to be cointegrated and are characterized by mean-reversion if they share a common stochastic trend. The procedure by Engle and Granger (1987) tests the null hypothesis of no cointegration against the alternative of cointegration and consists of two steps. First, the two nonstationary time series Y 1t and Y 2t are regressed on each other to obtain the residuals from ordinary least square regression:
In the second step, these residuals ε t are tested for unit root characteristics by employing the ADF-test again. Since the residuals are no observed values, but estimated from the OLS regression, the estimated critical values K for the test statistic according to MacKinnon (1991) are applied:
3 See Dickey and Fuller (1979) .
where Z denotes the sample size and the βs are the parameters to be estimated and tabulated in MacKinnon (1991) , depending on the level of significance and the ADF-test specification.
Technically, the two time series are said to be cointegrated, if they are integrated of the same order and the residuals from the OLS regression are stationary in levels and integrated of order zero respectively.
Error Correction Model
Furthermore, if two time series share a common stochastic trend and are said to be cointegrated, an error correction model (ECM) can be estimated (Granger representation theorem) and specified, delivering further insight into the linkage between the two time series and their co-movement over time. The estimation is based on stationary time series and thus, the logarithmic return series are used:
where γ 1 and γ 2 are coefficients of the constant, By implementing lagged returns in the ECM, which is also estimated by using OLS regression, the short-term relationship and linkages between time series are detected (e.g.
analyzing whether the lagged returns from series Y 1t influence the returns of series Y 2t and/or vice versa). Additionally, by adding the stationary residuals from the cointegration equation, the adjustment process to the common stochastic trend is analysed. While ε t-1 indicates how far the system drifted apart from the common long-term path of equilibrium, the sign and the magnitude of the coefficients λ 1 and λ 2 from the regression indicate which time series adjusts to the common trend and how fast the adjustment process takes place. If λ 1 > 0 (λ 2 < 0) and is significant, then a deviation from the common stochastic trend is at least partially corrected by the series Y 1t (Y 2t ). The higher the absolute value of the coefficients is, the faster the adjustment process takes place.
Data and Descriptive Statistics
The empirical analysis in this paper is based on the monthly indices from the European Public Min. and Max. are the minimum and maximum monthly return, whereas S.D. is the standard deviation of the return distribution of the national real estate stock indices. *** , ** and * indicate the rejection of the null hypothesis of the Jarque-Bera test statistic (J.-B.) for normality at the 1 %-, 5 %-and 10 %-level of significance. The test results of statistical significance from zero, for skewness coefficients, and from three, for the kurtosis coefficients, are reported in parentheses. The critical values for the coefficient test at 1 %-, 5 %-, and 10 %-level of significance are 2.58, 1.96, and 1.65.
For the period under consideration, Table 1 gives an overview of the return and risk characteristics of the 14 national real estate stock indices. As it can be seen, the performance of the countries' securitized real estate markets is very heterogeneous and differs substantially between national markets. While the U.S. have an average monthly return of 0.90 % and Australia, Canada, France, and Hong Kong of around 0.75 % respectively, the Japanese and the Swedish market have a slightly negative monthly average return of around -0.24 % and -0.05 % only. The three countries with the highest average returns (Australia, Canada, and the U.S.) are the countries with the longest history in REIT legislation. Furthermore, with the exception of Hong Kong, the well-performing countries are characterized by relatively low standard deviations resulting in the highest Sharpe-ratios for the real estate markets in Australia, Canada, France, and the U.S. But there has to be made one point in defence of the high volatility in the Asian markets. The Asian securitized real estate markets are dominated by property developers and construction activities. Therefore, the cash flows of their business and consequently the equity returns are more volatile in contrast to REITs and other property companies, where rental investments dominate. However, it is reasonable to evaluate the attractiveness of the markets by their Sharpe-ratios solely based on the first and second moment of the return distribution only, when the observed returns are normally distributed or investors' utility functions are quadratic.
However, according to the test statistics of the Jarque-Bera normality test, the null hypothesis of normally distributed returns is rejected for 13 out of 14 national indices at the 1 %-level of significance.
6 Only the Japanese real estate market has normally distributed returns. The third and fourth moment emphasize these findings. With the exception of the Japanese market, the return distributions are leptokurtic and negative skewness dominates. Due to the results above, the use of standard deviation as a measure of risk may result in distortions of the true performance. The z-values, in parentheses in Table 1 , specify whether the deviation from normality is attributed to the third and/or the fourth moment of the return distribution. Using the testing method suggested by Urzúa (1996) , the findings indicate that for Australia, Belgium, Canada, France, Great Britain, the Netherlands, and the U.S. both higher moments are responsible for the significant non-normality. For all other non-normally distributed indices, kurtosis alone determines the rejection of normality. Thus, low correlation coefficients can be in support of pervasive diversification benefits, but portfolio optimization and investment decisions based on them are of restricted relevance. Furthermore, the findings show that the characteristic of non-normally distributed returns is not only typical for lowcapitalized and developing securitized real estate markets like the Belgian, German or Italian market, but also for the high-capitalized markets with a long history like the Anglo-Saxon markets, where the Australian and US-market show extremely high negative skewness and leptokurtosis.
Empirical Results
The presentation of the empirical findings is divided into two parts. First, the correlation structure is considered despite its mentioned limitations. In the second part, the examination focuses on the long-term relationships between the real estate markets and their implications for diversification and investors' investment opportunities.
Correlation Analysis
The return correlation coefficients between the 14 real estate market indices are displayed in France and the U.K. respectively. The lowest correlation can be found when considering the relationship of real estate markets located in different continents. Therefore, the findings suggest that real estate investors gain more benefits from diversification when diversifying across continents than across markets within one continent.
But there are some limitations in the validity of the suggested results. Since correlation analysis is only valid for stationary variables, the prices have to be de-trended by calculating first differences. However, this procedure vanishes valuable information regarding the detection of common trends in prices. While correlation is an appropriate and highly used measure of short-term co-movements, it is not assured by low correlation coefficients that there are low long-term co-movements as well and vice versa. Thus, the further examinations of this paper focus on long-term linkages between the price series of the 14 real estate indices and the dynamic interactions between these markets. 
Unit Root Test of Prices and Returns
As described above, stationarity tests are conducted by applying the Augmented DickeyFuller (ADF) unit root test to levels and first differences. ADF-values are calculated by estimating regression equations of three types of specification: a random walk (ADF), a random walk with drift (ADF C ), and a random walk with drift and trend (ADF T ), respectively.
The relevant literature suggests different procedures to determine the lag length and the ADFtest.
In principle, there exist two ways on how to determine the adequate lag length. In one procedure, the optimal lag length is found by successively adding one additional lag until a significant lag is found. It is shown by Monte Carlo studies that this procedure is biased in its specification selection. Alternatively, the determination process can be started with a relatively long lag length and the model is pared down until a significant lag is identified as proposed by Ng and Perron (1995) and Enders (2004) . In this study, the latter approach is used by starting with a lag length of 10 as the initial value. If the t-statistics are insignificant for all lags at the 10 per cent level of significance, the equations are re-estimated and the results are tested on 20 per cent level. The right ADF-test is chosen by minimizing Akaike information criterion or the Schwarz criterion. Additionally, the testing procedure by Phillips and Perron (1988) is conducted, confirming the stationarity of the first differences of logarithmic prices in 13 out of 14 indices. Table 3 , the findings of the unit root tests are consistent for all 14 real estate indices with the exception of the Swedish real estate stock market. The null hypothesis of a unit root can not be rejected for the logarithmic prices. Thus, the indices are not I (0) at the 5 per cent significance level at least and not stationary in levels respectively. However, the first differences do not exhibit a unit root at the 5 per cent level and are stationary. The preferred specification of the ADF-test is the model without a constant and a trend. A different picture results for the Swedish securitized real estate market index. The ADF-test in logarithmic prices rejects the null hypothesis of a unit root at the 5 per cent level of significance and thus, states stationarity in levels and not in first differences. Hence, due to the different degree of integration compared to the indices of the other national real estate indices, the Swedish market is excluded from further examinations and the cointegration analysis. 
As displayed in
Unit Root Test for Cointegration Residuals
Following the results of the unit root tests, all real estate markets -with the exception of the Swedish one -are integrated of the same order being essential for estimating the cointegration vectors. As described above, the first step of the pairwise cointegration test proposed by Engle and Granger (1987) implies the estimation of the ordinary least square (OLS) regression of logarithmic real estate market indices. In the second step of the two-stage procedure, the residuals from the OLS regression are subjected to the unit root test. From a theoretical point of view, there should not be any difference in the testimony on cointegration when Y 2t is -16 -regressed on Y 1t instead of the regression of Y 1t on Y 2t . However, it is documented in the relevant literature that differences emerge when using empirical data. Therefore, 156 regressions are estimated instead of 78 ones.
The methodology chosen for the unit root test of the residuals from the OLS regression is equivalent to the one described above with one exception. Instead of using the critical values of MacKinnon (1996) , the critical values of MacKinnon (1991) For 30 out of 156 residual series, the null hypothesis of a unit root is rejected by the ADF-test at least at the 10 per cent level of significance and thus, these real estate markets share a common stochastic trend and are said to be cointegrated. While for nine relationships this result is independent of the endogenous and exogenous variable, the modelling matters for twelve pairs of real estate markets. Table 4 is summarizing the unit root tests for the cointegrated real estate market indices. Approximate critical values for ADF-tests are based on MacKinnon (1991). *** , ** and * indicate the rejection of the null hypothesis of a unit root at the 1 %-, 5 %-and 10 %-level of significance. The lag lengths for unit root test of the regression residuals are given in parentheses.
While correlation analysis indicates pervasive benefits from diversification across securitized national real estate markets, the conclusions from cointegration analysis are different. During the period investigated, there are long-term interdependences between eleven national real estate markets, narrowing the benefits from international diversification. The German and Italian real estate stock markets are the unique ones, sharing no common stochastic trend with any other market and therefore investors from these markets can gain substantial benefits from broadening their investment horizon to other markets, both intra-and intercontinental.
On the other hand, international investors looking for long-run diversification opportunities might be attracted by these markets. But there is one substantial shortcoming of these two markets. Both of them are low capitalized and dominated by a few listed property companies limiting the attractiveness and investability extensively. With respect to the eleven remaining securitized real estate markets, the Swiss and Belgian market are very small, low capitalized, dominated by a small number of listed property companies, and characterized by a thin trading volume. Thus, both markets are afflicted by the same limitations as the German and Italian one. But as shown below, neither the Belgian nor the Swiss market play a key role or have any market influencing position. Rather they mainly adjust to the changes and trends of large and well-functioning markets like the Dutch, French, and the U.S. market.
Considering the Asia-Pacific markets, the Japanese market shows cointegration relationships with all three markets within this region, namely Australia, Hong Kong, and Singapore.
However there is only one further long-run relationship between the Australian market and the one in Hong Kong. From Table 4 it is also apparent, that the cointegration relationship between Australia and the Asian markets is weaker than between the Asian markets. This result from the ADF-test is in line with the economic motivation that the Australian economy in total and the securitized real estate market in particular are more developed, were not so much affected by the Asian and Russian crisis in the late 1990s like Hong Kong and Singapore, and show a more stable performance in the last 20 years. Considering the Japanese market, it has to be remembered that the Japanese economy and its stock market suffered from deflation, decreasing house and stock prices and slow economic growth. These factors resulted in a huge budget deficit and an unstable banking system with highly indebted banking and insurance companies during the last 20 years. Hence, the Japanese market cannot be compared to the Australian situation in the last 20 years. In spite of these facts, the longterm benefits from diversification across Asian real estate markets are limited for the longterm oriented investors with passive investment strategies. These results of strong long-run equilibrium relationships among the Asian real estate markets are in contrast with the findings by Liow et al. (2005) , stating no cointegrating relationships among the four Asian property stock indices of Hong Kong, Japan, Malaysia, and Singapore. Using Engle-Granger-test for cointegration, Garvey et al. (2001) identify only one long-term relationship between the real estate markets of Australia and Singapore during the period from 1993 to 2001, but no further cointegrating relationship between Australia, Hong Kong, Japan, and Singapore.
Focusing on intercontinental linkages between Asia-Pacific and European or Northern
American real estate markets, there exist only three weak long-term relationships with the exception of the real estate market in Hong Kong. The Japanese market is cointegrated with the two largest real estate markets in continental Europe, France and the Netherlands. For Australia's real estate market, a cointegration relationship with the Swiss market is identified, whereas the linkage to the Swiss market is almost negligible for investors due to the reasons mentioned above. Only the market in Hong Kong is characterized by several long-term relationships to both the European and Northern American real estate markets. However, as it will be discussed later on, the relationship is mainly not dominated by Hong Kong.
Summarizing, in line with the findings of correlation analysis and with some limitations regarding Hong Kong, investors located in Asia can benefit from broadening their investment horizon to Australia, Europe, and Northern America. For international investors, considering real estate investments in the Asia-Pacific region, the Australian market is probably the most attractive one due to its low risk, low correlation and no strong long-term relationships with the international markets. Through Hong Kong's close link to the Chinese market, investors could benefit from China's fast growing economy connected with a booming construction sector and large infrastructure projects as well as through investments in Hong Kong's real estate stock market.
In contrast to the findings in the Asia-Pacific area, much stronger long-term relationships are identified among the Anglo-Saxon markets, namely Canada, the U.K., and the U.S. The latter one is cointegrated with both of the other markets. Additionally, the U.S. market shows a cointegration relationship with the Swiss real estate market giving an interesting feature to the Swiss market. While there is no cointegration with any other market in Europe, the Swiss real estate market is linked with the market in Australia, Hong Kong, and the U.S. reflecting the distance to the European Monetary Union (EMU). The U.K. real estate market shows a similar picture. In contrast, Canada is more closely connected to the EMU via sharing longterm linkages to the Dutch and Belgian real estate markets, additionally supported by correlation coefficient of around 0.50 between the Canadian market and the markets in Belgium, France, and the Netherlands.
The Dutch market could be counted to the Anglo-Saxon oriented markets as well, even if the categorization is not that obvious. On one hand, the Netherlands are a member of the European Monetary Union, being historically and geographically linked to Continental Europe. But on the other hand, the Dutch financial market is affected by the Anglo-Saxon system, to which it is also quite similar, being based more on financial markets, the so called market-oriented system. Related to its economic size, the Dutch stock market is highly capitalized and securitized real estate markets have a longer history than in Germany or France, whose financial system is built on a bank-oriented system. Therefore, the Netherlands are somewhere between the typical Anglo-Saxon and continental Europe markets, which is also apparent when considering correlation coefficients and the findings of cointegration In summary, the compatibility of the results on correlation and cointegration analysis is mixed and to some extent supportive of each other even when it is worth emphasizing that both analyses are not redundant, they focus on different time horizons, and are based on different assumptions. The results suggest that intracontinental diversification is less beneficial for investors than intercontinental diversification. But the previous examinations are afflicted with a lack of regarding causality between the national real estate markets.
Short-term Relationship According to the Error Correction Model
While cointegration methodology presents a concept of modelling long-term relationships, nothing has been said about the short-term behaviour of cointegrated markets until this point.
In general, cointegrated markets share a common stochastic trend, but both markets fluctuate around this common trend and are not exactly on their long-term path at each point in time.
From an investors' perspective, it is of interest how and by which market the adjustment takes place, when one or both markets moved away from the long-term path of equilibrium. This procedure is often modelled by an error correction model (ECM) indicating the direction and rate of adjustment. In this paper, the analysis is conducted by the ECM-framework presented above. The ECM is estimated by OLS regression with stationary variables including an intercept term, the lagged residuals from the cointegration equation and the lagged returns of both cointegrated markets up to six month as exogenous variables and the actual return as endogenous variable. The model is re-specified until significant coefficients for the lagged returns are left only.
The magnitude and the sign of the regression coefficient of the residuals from cointegration equation are of special interest and indicate the rate and direction of adjustment as presented in Table 5 . 7 The results are not uniform, but mixed. For one-side cointegration relationships (between Canada and the Netherlands), the deviation from the common long-term stochastic trend is revised through the impact of both markets. The coefficients have the "right" sign and they are significant. It is also shown, that the magnitude of the coefficients is almost identical, independent on how the regression is run. Furthermore, the adjustment process takes place very fast compared to the other adjustment processes specified. Additionally, there are five further stable long-term relationships, where the estimation of the error correction model results in two significant adjustment coefficients. While the sign of the coefficient is "right" in the sense that both market contribute to stabilize the process between Hong Kong and Switzerland and Hong Kong and Japan respectively, the other three error correction models between the two neighbouring markets of France and Belgium and Canada and the U.S.
respectively, but also for the majority of the other relationships e.g. like Australia and Switzerland or the U.K. and the U.S. To give further evidence on the direction of causation, Ganger causality tests are conducted. The findings support the results from cointegration analysis and error correction modelling from above. The estimation results from the error correction model bear implications for the hypothesis of market efficiency and feasible trading strategies. With respect to the definition of the weak form of market efficiency by Fama (1970 and , the existence of cointegration relationships and Granger causality rejects the hypothesis of market efficiency, because there are lagged linkages between markets. Simultaneously, the findings raise the question if and how investor's can benefit from this type of inefficiency. For the investors' type using active trading strategies, the deviations from the stable common long-term trend can be exploited in two ways depending on the market situation. First, when the responding market is above its correct level according to the cointegration relationship, it is attractive to sell this market. On the other hand, when the responding market is below its theoretically expected level, this market should be bought. The analogous thoughts apply when both markets are responding.
Then, one market should be bought and the other one should be sold to exploit the deviations from the common equilibrium. Subject to the estimated adjustment coefficients, these effects are highly pronounced for the cointegration relationships and the corresponding ECMs between the real estate markets in Canada and the U.S. and the markets in Belgium and France respectively. With respect to the extension of the adjustment process, similar effects are exploitable based on the markets of Canada and the Netherlands, where the sum of the two significant coefficients in absolute terms (0.1214 and 0.1039 respectively) adds up to 0.2253 and thus, the effect is equivalent to the one between Canada and the U.S. The arising question, whether these effects are exploitable regarding trading strategies and after trading cost, is not the focus of this paper and therefore will be left for further research.
Conclusion
In the relevant literature, authors often argue that diversification benefits are driven by country factors, broadening therefore the investment horizon from a domestic to a more global perspective. This improves the mean-variance-characteristics of a portfolio by an upward shift of the efficient frontier. The achievement of these beneficial return-riskcharacteristics is often based on a concept through which, risk reduction is measured by correlation and covariance structures between the returns of different assets or markets.
However, correlation analysis is accompanied by some essential limitations, which were discussed above in more detail. First, from a technical point of view, the returns have to be normally distributed when applying portfolio optimization based on correlation analysis. But as also shown above, this assumption does not hold for real estate returns at least. Second, correlation coefficients capture only the short-term dependence between these assets and investors, which are usually interested in long-term interrelation between prices, where cointegration analysis focuses on. Third, correlation analysis is combined with a loss of valuable information contained in the time series, since correlation coefficients have to be based on stationary variables and price indices are not stationary commonly. So, first differences or logarithmic returns respectively, have to be used combined with information on the level of the price series, which is important information for long-run oriented investors.
Thus, the investigation of the cointegration of prices rather than the correlation of returns is a more appropriate approach with regards to a long-run oriented investor type.
By using 14 securitized real estate markets in total -four from the Asia-Pacific region, eight from Europe, and two from Northern America -, the findings, based on the approach suggested by Engle and Granger (1987) , indicate the following main conclusions:
First, there exist several cointegration relationships between national real estate markets, between and within continents. Second, it is shown that within each region, there are one or two key markets influencing neighbouring markets like Australia in the Asia-Pacific region, the U.S. in the Anglo-Saxon area, and France and the Netherlands in the EMU, implying that focusing on these central markets is sufficient from an investor's point of view and reducing investor's efforts in analysing the international real estate markets. Third, the finding of stable long-term relationships across real estate markets challenges the implications given by low correlation among national securitized real estate markets. The weaker long-term linkages between national real estate markets across continents suggest that long-term oriented investors benefit from broadening their investment horizon from domestic markets while long-term benefits from diversification across markets within a continent are limited. Fourth, the findings from cointegration analysis, from the modelling of ECMs and from the Granger causality tests put further question on the validity of the efficient market hypothesis for securitized real estate markets. The arising question, from the investors' perspective that uses active trading strategies, is whether these effects are exploitable by means of trading strategies and after trading cost. This question however is not the focus of the present paper and will be left for further research.
